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(54) Arrangement of driving apparatus in hybrid vehicle 



(57) There are provided a generator-motor (16) 
arranged on a first axis line (SH1), a drive motor (25) 
arranged on a second axis line (SH2) in parallel with the 
first axis line (SH1), a driving apparatus case (10) for 
containing the generator-motor (10) and the drive motor 
(25), an inverter (54) for the generator-motor and the 
drive motor ancU a-sraoothi ng condenser (55) for 
smoQtr^npcWei' soura^^ 

t foerfer(^ driving apparatus!) 

case (10) to dispose diameter directions of the genera- 
tor-motor (10) and the drive motor (25) and the smooth- 
ing condenser (55) is attached to inside of the driving 
apparatus case (10) to project an end portion thereof. 
The inverter (54) can be integrated to the driving appa- 
ratus case (10) as a sub assembly. By the invention, the 
driving apparatus can be downsized, and wirings can be 
simplified. 
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Description 

[0001] The present invention relates to a driving 
apparatus. 

[0002] Hitherto, an electrically driven vehicle has 
been provided with a driving apparatus and a drive 
motor, a generator-motor and an inverter apparatus for 
driving the driving apparatus are installed to arrange at 
the driving apparatus. Further, in the inverter apparatus, 
by driving an inverter for the drive motor formed by a 
bridge circuit, direct current supplied from a battery is 
converted into three phases of phase current, the 
respect phase current is supplied to the drive motor, fur- 
ther, by driving an inverter for the generator-motor 
formed by a bridge circuit three phases of phase cur- 
rent supplied from the generator-motor is converted into 
direct current and the direct current is supplied to the 
battery. 

[0003] For that purpose, a control apparatus is 
installed to arrange, a pulse width modulating signal is 
generated by the control apparatus and the pulse width 
modulating signal is outputted to the respective bridge 
circuits to thereby switch transistors of the respective 
bridge circuits. 

[0004] However, according to the related art driving 
apparatus, it is necessary to respectively connect the 
inverter for the drive motor to the drive motor and the 
inverter for the generator-motor to the generator-motor 
and accordingly, the driving apparatus becomes large- 
sized. 

[0005] Further, when a smoothing condenser com- 
mon to the respective bridge circuits is intended to 
install to arrange to the inverter for the drive motor and 
the inverter for the generator-motor to stabilize voltage 
generated when the transistors of the respective bridge 
circuits are made ON and OFF, respective lead wires for 
connecting the respective transistors with the drive 
motor as well as the generator-motor are prolonged and 
wirings become complicated. 
[0006] Further, particularly, according to a driving 
apparatus in which a drive motor and a generator-motor 
are installed to arrange on two different axis lines, there 
is no technology of integrating the inverter for the drive 
motor, the inverter for the generator-motor and the driv- 
ing apparatus case and the driving apparatus becomes 
further large-sized. 

[0007] ft is an object of the invention to provide a 
driving apparatus resolving the problem of the related 
art driving apparatus, capable of being downsized and 
capable of simplifying wirings. 
[0008] For that purpose, in the driving apparatus 
according to the invention includes a generator-motor 
installed to arrange on a first axis line, a drive motor 
installed to arrange on a second axis line in parallel with 
the first axis line, a driving apparatus case containing 
the generator-motor and the drive motor, an inverter for 
the generator-motor and the drive motor and a smooth- 
ing condenser for smoothing power source voltage of 



the inverter. 

[0009] Further, the inverter is attached to the driving 
apparatus case to dispose in diameter directions of the 
generator-motor and the drive motor and the smoothing 

5 condenser is attached to inside of the driving apparatus 
case to project an end portion thereof. 
[001 0] Further, according to other driving apparatus 
of the invention, the inverter comprises an inverter unit 
for the generator-motor and an inverter unit for the drive 

w motor formed separately from each other and proxi- 
mately respectively to the generator-motor and the drive 
motor. 

[001 1 ] Further, according to still other driving appa- 
ratus of the invention, a portion of the smoothing con- 

15 denser is disposed on inner sides of common tangential 
tines of the generator-motor and the drive motor. 
[001 2] Further, according to still other driving appa- 
ratus of the invention, a partition wall for attaching the 
inverter is arranged to the driving apparatus case and 

20 the smoothing condenser is attached to project the end 
portion from the partition wall to a side of the generator- 
motor. 

[001 3] Further, according to still other driving appa- 
ratus of the invention, the said partition wall is formed 

25 with a bottomed recess portion projected to the side of 
the generator-motor and the smoothing condenser is 
contained in the recess portion. 
[0014] Still other driving apparatus according to the 
invention includes a generator-motor installed to 

30 arrange on a first axis line, a drive motor installed to 
arrange on a second axis line in parallel with the first 
axis line, a driving apparatus case containing the gener- 
ator-motor and the drive motor, an inverter for the gen- 
erator-motor and an inverter for the drive motor. 

35 [001 5] Further, the inverter for the generator-motor 
and the inverter for the drive motor are attached to the 
driving apparatus case to dispose in diameter ejections 
of the generator-motor and the drive motor and contigu- 
ously to each other. 

AO [001 6] Still other driving apparatus according to the 
invention includes a generator-motor, a drive motor, a 
driving apparatus case for containing the generator- 
motor and the drive motor, a first inverter for operating 
one of the generator-motor and the drive motor, a sec- 

45 ond inverter for operating other of the generator-motor 
and the drive motor, a first lead wire for connecting the 
one of the generator-motor and the drive motor to the 
first inverter and a second lead wire for connecting the 
other of the generator-motor and the drive motor to the 

so second inverter. 

[0017] Further, the first and the second inverters 
are attached to the driving apparatus case at positions 
in which a sum of lengths of the first and the second 
lead wires when the first lead wire and the first inverter 

55 are connected to each other and the second lead wire 
and the second inverter are connected to each other, is 
shorter than a sum of the lengths of the first and the 
second lead wires when the first lead wire and the sec- 
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ond inverter are connected to each other and the sec- 
ond lead wire and the first inverter are connected to 
each other. 

[0018] Still other driving apparatus according to the 
invention includes a generator-motor, a drive motor, a 
driving apparatus case for containing the generator- 
motor and the drive motor, a first inverter for operating 
one of the generator-motor and the drive motor, a sec- 
ond inverter for operating other of the generator-motor 
and the drive motor, a first lead wire for connecting one 
of the generator-motor and the drive motor to the first 
inverter and a second lead wire for connecting other of 
the generator-motor and the drive motor to the second 
inverter. 

[001 9] Further, each of the first and the second lead 
wires is taken out from one end side in an axial direction 
of each of the generator-motor and the drive motor. 
[0020] Further, according to still other driving appa- 
ratus of the invention, there is provided a gear train at 
inside of the driving apparatus case for transmitting 
power of the drive motor to a differential apparatus, 
wherein at least one of the first and the second lead 
wires is taken out from at least one of the drive motor 
and the generator-motor on an outer side in a diameter 
direction of the gear train within a range of a length in an 
axial direction thereof. 

[0021 ] Still other driving apparatus according to the 
invention includes a generator-motor, a drive motor, a 
driving apparatus case for containing the generator- 
motor and the drive motor, a first inverter for operating 
one of the generator-motor and the drive motor and a 
second inverter for operating other of the generator- 
motor and the drive motor. 

[0022] Further, the first and the second inverters 
are installed to arrange on an upper side of the driving 
apparatus case to be inclined with a front side thereof in 
a progressing direction of a vehicle to be on a lower 
side 

[0023] Still other driving apparatus according to the 
invention includes a generator-motor, a drive motor, a 
driving apparatus case for containing the generator- 
motor and the drive motor, a first inverter for operating 
one of the generator-motor and the drive motor and a 
second inverter for operating other of the generator- 
motor and the drive motor. 

[0024] Further, a partition wall for attaching the first 
and the second inverters is installed to arrange at the 
driving apparatus case and a heat sink is formed at the 
partition wall. 

[0025] Further, according to still other driving appa- 
ratus of the invention, the partition wall is formed on one 
plane. 

[0026] Further, according to still other driving appa- 
ratus of the invention, the generator-motor is installed to 
arrange on a first axis line and the drive motor is 
installed to arrange on a second axis line in parallel with 
the first axis line. 

[0027] Further, according to still other driving appa- 



ratus of the invention, the first and the second inverters 
are extended along a plane in parallel with respective 
tangential lines of the generator-motor and the drive 
motor. 

5 [0028] Further, according to still other driving appa- 
ratus of the invention, the first and the second inverters 
are respectively an inverter for the generator-motor and 
an inverter for the drive motor. 
[0029] Further, according to still other driving appa- 

w ratus of the invention, the first and the second inverters 
are respectively an inverter for the drive motor and an 
inverter for the generator-motor. 

Fig. 1 is a sectional view of a driving apparatus 
15 according to a first embodiment of the invention; 

Fig. 2 is a conceptual view of an engine and the 
driving apparatus according to the first embodiment 
of the invention; 

Fig. 3 is a first outline view of the driving apparatus 
20 according to the first embodiment of the invention; 
Fig. 4 is a second outline view of the driving appa- 
ratus according to the first embodiment of the 
invention; 

Fig. 5 is a sectional view showing essential portions 
25 of the driving apparatus according to the first 
embodiment of the invention; 
Fig. 6 is a plane view of an inverter apparatus 
according to the first embodiment of the invention; 
Fig. 7 is a sectional view of a driving apparatus 
30 according to a second embodiment of the invention; 
Rg. 8 is a plane view of an inverter apparatus 
according to the second embodiment of the inven- 
tion; 

Rg. 9 is a sectional view of a driving apparatus 
35 according to a third embodiment of the invention; 

Rg. 10 is a plane view of an inverter apparatus 
according to the third embodiment of the invention; 
Rg. 11 is a sectional view of a driving apparatus 
according to a fourth embodiment of the invention; 
40 Rg. 12 is a plane view of an inverter apparatus 
according to the fourth embodiment of the inven- 
tion; 

Rg. 13 is a sectional view of a driving apparatus 
according to a fifth embodiment of the invention; 
45 Rg. 14 is a plane view of an inverter apparatus 
according to the fifth embodiment of the invention; 
Rg. 15 is a sectional view of a driving apparatus 
according to a sixth embodiment of the invention; 
and 

so Rg. 16 is a plane view of an inverter apparatus 
according to the sixth embodiment of the invention. 

[0030] A detailed explanation is given as follows of 
embodiments according to the invention in reference to 
55 the drawings. Further, in this case, an explanation is 
given of a vehicle having an engine, a drive motor and a 
generator-motor, that is, a hybrid type vehicle 
[0031] Rg. 1 is a sectional view of a diving appara- 
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tus according to a first embodiment of the invention, Fig. 
2 is a conceptual view of an engine and a driving appa- 
ratus according to the first embodiment of the invention, 
Fig. 3 is a first outline view of the driving apparatus 
according to the first embodiment of the invention, Fig. 

4 is a second outline view of the driving apparatus 
according to the first embodiment of the invention, Fig. 

5 is a sectional view showing essential portions of the 
driving apparatus according to the first embodiment of 
the invention and Fig. 6 is a plane view of an inverter 
apparatus according to the first embodiment of the 
invention. 

[0032] In the drawings numeral 11 designates an 
engine (E/G), numeral 12 designates an output shaft 
installed to arrange on the first axis line SH1 for output- 
ting rotation generated by driving the engine 11, 
numeral 12 designates an output shaft installed to 
arrange on the first axis line SH1 for outputting rotation 
generated by driving the engine 11, numeral 13 desig- 
nates a planetary gear unit as a differential gear appa- 
ratus installed to arrange on the first axis line SH1 for 
distributing torque inputted via the output shaft 12, 
numeral 14 designates an output shaft as a connecting 
member installed to arrange on the first axis line SH1 
and outputted with rotation after the torque has been 
distributed in the planetary gear unit 13, numeral 15 
designates a counter drive gear as a first gear installed 
to arrange on the first axis line SH1 and fixed to the out- 
put shaft 14 and numeral 16 designates a generator- 
motor (G) installed to arrange on the first axis line SH1 
and connected to the planetary gear unit 13 via a trans- 
mitting shaft 17. Further, the output shaft 14 is provided 
with a sleeve-like shape and is arranged to surround the 
output shaft 12. Further, the counter drive gear 15 is 
installed to arrange on the engine 1 1 side of the plane- 
tary gear unit 13. 

[0033] The planetary gear unit 13 comprises a sun 
gear S as a first element a pinion P in mesh with the 
sun gear S, a ring gear R as a second element in mesh 
with the pinion P and a carrier CR as a third element 
rotatably supporting the pinion P. 
[0034] Further, the sun gear S is connected to the 
generator-motor 16 via the transmitting shaft 17, the 
ring gear R is connected to the counter drive gear 1 5 via 
the output shaft 14 and the carrier CR is connected to 
the engine 1 1 via the output shaft 12. 
[0035] Further, the generator-motor 1 6 comprises a 
rotor 21 fixed to the transmitting shaft 17 and installed to 
arrange rotatably, a stator 22 installed to arrange at a 
surrounding of the rotor 21 and a coil 23 wound around 
the stator 22. The generator-motor 16 generates elec- 
tric power by rotation inputted via the transmitting shaft 
1 7. The coil 23 is connected to a battery, not illustrated, 
and supplies current to the battery. 
[0036] Further, numeral 25 designates a drive 
motor (M) installed to arrange on a second axis line SH2 
in parallel with the first axis line SH1 coaxial with the 
output shaft 12 and connected to the battery for gener- 



ating rotation by being supplied with current from the 
battery, numeral 26 designates an output shaft installed 
to arrange on the second axis line SH2 for outputting 
rotation of the drive motor 25, and numeral 27 desig- 

5 nates an output gear as a second gear installed to 
arrange on the second axis line SH2 and fixed to the 
output shaft 26. The drive motor 25 comprises a rotor 37 
fixed to the output shaft 26 and installed to arrange 
rotatably, a stator 38 installed to arrange at a surround- 

w ingot the rotor 37 and a coil 39 wound around the stator 
38. 

[0037] Further, a counter shaft 31 is installed to 
arrange on a third axis line SH3 in parallel with the first 
axis line SH1 and the second axis line SH2 for rotating 

is a drive wheel, not illustrated, in a direction the same as 
the rotation of the engine 11 and a counter driven gear 
32 as a third gear is fixed to the counter shaft 31. Fur- 
ther, the counter driven gear 32 is in mesh with the 
counter drive gear 15 and the counter driven gear 32 is 

20 in mesh with the output gear 27, respectively, and rota- 
tion of the counter drive gear 15 and rotation of the out- 
put gear 27 are reverted and transmitted to the counter 
driven gear 32. 

[0038] Further, the counter shaft 31 is fixed with a 

25 pinion drive gear 33 as a fourth gear having a number of 
teeth smaller than that of the counter driven gear 32. 
[0039] Further, a large ring gear 35 as a fifth gear is 
installed to arrange on a fourth axis line SH4 in parallel 
with the first axis line SH1 . the second axis line SH2 and 

30 the third axis line SH3 and the large ring gear 35 and 
the pinion drive gear 33 are in mesh with each other. 
Further, the large ring gear 35 is fixed with a differential 
apparatus 36, rotation transmitted to the large ring gear 
35 is distributed by the differential apparatus 36 and is 

35 transmitted to the drive wheels. Further, in Figs. 2 and 4, 
positions of the counter driven gear 32 and the pinion 
drive gear 33 are respectively reverted for convenience 
of explanation Further, a torque transmitting mecha- 
nism is constituted by the planetary gear unit 13, the 

40 generator-motor 16, the drive motor 25, the differential 
apparatus 36, other gears and the like. Further, as 
shown by Fig. 4, a flywheel 91 and a damper 92 are 
installed to arrange between the engine 11 and the out- 
put shaft 12. 

45 [0040] In this case, the generator-motor 16 and the 
drive motor 25 are installed to arrange on the axis lines 
in parallel with each other and accordingly, a speed 
reduction ratio between the first axis line SH1 and the 
second axis line SH2 can freely be set Accordingly, the 

so degree of freedom of design of the torque transmitting 
mechanism can be promoted. As a result, the drive 
motor 25 and the generator-motor 16 can be driven 
under the best condition. 

[0041 ] Meanwhile, numeral 1 0 designates a driving 
55 apparatus case formed by a metal having excellent heat 
conductivity and a drive motor and a generator-motor 
containing chamber 10a for containing the drive motor 
25 and the generator-motor 16 is formed at inside of the 
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driving apparatus case 10. Further, a driving apparatus 
is constituted by respective elements of the planetary 
gear unit 13, the generator-motor 16, the drive motor 25 
and the dfferential apparatus 36, respective inverters of 
an inverter 53 for the drive motor and an inverter 54 for 
the generator-motor, mentioned later, and a heat sink, 
mentioned later. 

[0042] An inverter case 46 as a control apparatus 
case is installed to arrange above a top wall 49 formed 
at an upper end portion of the driving apparatus case 
10, an inverter and control board containing chamber 60 
is formed by the top wall 49 and the inverter case 46, an 
inverter apparatus 50 for driving the driving apparatus 
and control boards 57a and 57b are arranged in the 
inverter and control board containing chamber 60 and 
various kinds of electronic parts and so on are attached 
onto the control boards 57a and 57b. Further, the 
inverter case 46 is formed by a metal. Further, a control 
apparatus 51 is constituted by the control boards 57a 
and 57b, the electronic parts and so on. 
[0043] The inverter apparatus 50 is constituted by 
the inverter 53 for the drive motor formed as an inverter 
unit for the drive motor by a bridge circuit, not illustrated, 
the inverter 54 for the generator-motor formed as an 
inverter unit for the generator-motor by other bridge cir- 
cuit, not illustrated, a smoothing condenser 55 installed 
to arrange commonly to the inverter 53 for the drive 
motor and the inverter 54 for the generator-motor. Fur- 
ther, a first inverter for operating the generator-motor 1 6 
is constituted by the inverter 53 for the drive motor and 
a second inverter for operating the drive motor 25 is 
constituted by the inverter 54 for the generator-motor. 
[0044] Further, the smoothing condenser 55 is 
installed to arrange in the drive motor and generator- 
motor containing chamber 10a to project an end portion 
thereof and to dispose a portion thereof on inner sides 
of common tangential lines of the drive motor 25 and the 
generator-motor 16 for smoothing voltage of a power 
source, not illustrated, that is, power source voltage to 
thereby stabilize voltage generated when transistors as 
switching elements of respective bridge circuits in the 
inverter 53 for the drive motor and the inverter 54 for the 
generator-motor, are made ON and OFF. Further, the 
inverter 53 for the drive motor and the inverter 54 for the 
generator-motor are installed to arrange to be separate 
from each other and contiguous to each other and are 
attached to the driving apparatus case 10 to be dis- 
posed in diameter directions of the drive motor 25 and 
the generator-motor 16. That is, the inverter 53 for the 
drive motor and the inverter 54 for the generator-motor 
are extended along a plane in parallel with the respec- 
tive tangential lines of the drive motor 25 and the gener- 
ator-motor 16. Accordingly, a dimension in the axial 
direction of the driving apparatus can be reduced and 
therefore, mountabilrty of the driving apparatus in 
respect of a hybrid type vehicle in which a dimension in 
the width direction is restricted, particularly, a hybrid 
type vehicle of FF (front drive and front axle) type, can 



be promoted. 

[0045] Further, a heat sink for radiating heat which 
hermetically closes an opening portion of the driving 
apparatus case 10 is constituted by the top wall 49 and 

5 a cover 61 and a portion of the partition wall is consti- 
tuted by the heat sink between the driving apparatus 
case 10 and the inverter case 46. Further, inverters for 
the generator-motor and the drive motor are constituted 
by the inverter 53 for the drive motor and the inverter 54 

io for the generator-motor. 

[0046] In this case, the inverter apparatus 50 is 
mounted above the beat sink and is attached to the 
cover 61 functioning as the attaching member and 
accordingly, the inverter apparatus 50 can be integrated 

15 to the driving apparatus case 10 as a sub assembly. 
Accordi n$y, not only steps of integrating the inverter 
apparatus 50 can be made independent but also opera- 
tion of the inverter apparatus 50 can be confined before 
being integrated to the driving apparatus case 10. 

20 [0047] Further, a portion of the partition wall is 
formed by the top wall 49 and accordingly, there is no 
need of using a special wall member for partitioning the 
drive motor and generator-motor containing chamber 
10a from the inverter and control board containing 

25 chamber 60. Therefore, the driving apparatus can be 
made light-weighted. 

[0048] Further, according to the inverter apparatus 
50, by driving the inverter 53 for the drive motor, the 
direct current supplied from the battery can be con- 

50 verted into three phases of phase current and the 
respective phase current can be supplied to the drive 
motor 25 and by driving the inverter 54 for the genera- 
tor-motor, three phases of phase current supplied from 
the generator-motor 1 6 can be converted into direct cur- 

35 rent and the direct current can be supplied to the bat- 
tery. 

[0049] Further, the partition wall and the heat sink 
are formed on one plane and commonly used for the 
inverter 53 for the drive motor and the inverter 54 for the 
40 generator-motor and accordingly, the driving apparatus 
can be downsized. 

[0050] In this case, the inverter 53 for the drive 
motor and the inverter 54 for the generator-motor are 
integrated to form the inverter apparatus 50, the inverter 

45 apparatus 50. the drive motor 25 and the generator- 
motor 16 are integrated and therefore, there is no need 
of connecting the inverter 53 for the drive motor to the 
drive motor 25 and the inverter 54 for the generator- 
motor to the generator-motor 16 separately from each 

so other. Accordingly, the driving apparatus can be down- 
sized. 

[0051] Further, a groove is formed at an upper face 
of the top wall 49 and a medium flow path 56 is formed 
by covering the groove by the cover 61. The cover 61 is 
55 formed by a metal having excellent heat conductivity. 
Further, the medium flow path 56 is connected to a radi- 
ator, not illustrated, and cooling water, not illustrated, as 
a medium flows in the medium flow path 56. Cooling 
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water temperature of which is elevated by receiving 
heat from the top wall 49 is delivered to the racfiator and 
is cooled by the radiator. 

[0052] Accordingly, not only the inverter apparatus 
50 and the control apparatus 51 can be cooled directly 
and sufficiently but also the driving apparatus case 10 is 
cooled and by cooling oil, not illustrated, flowing in the 
driving motor and the generator-motor containing cham- 
ber 10a, the drive motor 25 and the generator-motor 16 
can also be cooled. In this case, by cooling water flow- 
ing in the common medium flow path 56. the inverter 53 
for the drive motor and the inverter for the generator- 
motor can be cooled and accordingly, the medium flow 
path 56 can be simplified and the driving apparatus can 
be downsized. Further, by cooling the driving apparatus 
case 1 0, the oil flowing in the drive motor and generator- 
motor containing chamber 10a can be cooled and 
accordingly, an oil cooler is dispensed with and the oil 
path can be simplified. 

[0053] The stator 22 of the generator-motor 16 is 
supported by two pieces of pins 85 both ends of which 
are fixed to the driving apparatus case 10 and a space 
86 is formed between an outer peripheral face 22a of 
the stator 22 and the driving apparatus case 10. Simi- 
larly, the stator 38 of the drive motor 25 is supported by 
two pieces of pins 87 both ends of which are f ixed to the 
driving apparatus case 10 and a space 88 is formed 
between an outer peripheral face 38a of the stator 38 
and the driving apparatus case 10. Accordingly, by sup- 
plying oil to the spaces 86 and 88, the generator-motor 
16 and the drive motor 25 can be cooled. 
[0054] Further, a bottomed recess portion 49a is 
formed substantially at a central portion of the top wall 
49 to project to a side of the generator-motor 1 6 for con- 
taining the smoothing condenser 55 and a hole 61a is 
formed substantially at a central portion of the cover 61 
to penetrate the smoothing condenser 55 in corre- 
spondence with the upper opening of the recess portion 
49a. In this way, the smoothing condenser 55 is con- 
tained in the recess portion 49a to project an end por- 
tion thereof from the top wall 49 to the side of the 
generator-motor 16, a portion thereof is disposed on 
inner sides of the tangential lines common to the gener- 
ator-motor 16 and the drive motor 25 and accordingly, a 
dead space of the drive motor and generator-motor con- 
taining chamber 10a can be reduced and the driving 
apparatus can be downsized. 
[0055] A main wiring board 62 is arranged above 
the inverter 53 for the drive motor, the inverter 54 for the 
generator-motor and the smoothing condenser 55 
spaced apart therefrom by a predetermined interval. 
The main wiring board 62 is constituted by a common 
wiring board portion 63 for connecting the smoothing 
condenser 55 and the battery via terminals 71 and 72, a 
wiring board portion 64 for motor disposed above the 
inverter 53 for the drive motor for connecting the wiring 
board portion 63 and the inverter 53 for the drive motor 
and a wiring board portion 65 for generator disposed 
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above the inverter 54 for the generator-motor for con- 
necting the wiring board portion 63 and the inverter 54 
for the generator-motor. 

[0056] In this case, the main wiring board 62 is 

5 extended substantially linearly and accordingly, the 
main wiring board 62 can be shortened. Therefore, the 
L component can be reduced. Further, the drive motor 
25 and the generator-motor 16 are connected via the 
smoothing condenser 55 and accordingly, supply of 

10 electric power between the drive motor 25 and the gen- 
erator-motor 16 can be smoothed. 
[0057] Output bus bars 67U, 67V and 67W are con- 
nected between output terminals 66U. 66V and 66W of 
the inverter 53 for the drive motor and terminals 68U, 

15 68V and 68W of the drive motor 25 and input bus bars 
82U, 82V and 82W are connected between input termi- 
nals 81 U, 81V and 81 W of the inverter 54 for the gener- 
ator-motor and terminals 83U, 83V and 83W of the 
generator-motor 16. Further, in order to connect the 

20 drive motor 25 with the inverter 53 for the drive motor, 
first lead wires Lmij, Unv and Uaw and the terminals 
68U, 68V and 68W are connected and in order to con- 
nect the generator-motor 16 with the inverter 54 for the 
generator-motor, second lead wires Lq U( Lq V and Lq W 

25 are connected to the terminals 83U, 83V and 83W. 
[0058] Further, any of the first and the second lead 
wires l^j, L^v Lmw> Lqu» kav and Lo W is taken out 
from one end side in the axial direction of each of the 
drive motor 25 and the generator-motor 1 6, according to 

30 the embodiment, from the side of an engine attaching 
face for attaching the engine 1 1 to the driving apparatus 
case 10. 

[0059] Further, an outer diameter of the output gear 
27 is extremely smaller than an outer diameter of the 

35 drive motor 25 and accordingly, there can be utilized a 
dead space formed in the drive motor and generator- 
motor containing chamber 10a by a difference between 
the outer diameter of the output gear 27 and the outer 
diameter of the drive motor 25. That is, there is consti- 

40 tuted a gear train for transmitting power of the drive 
motor 25 to the differential apparatus 36 by the output 
gear 27, the counter driven gear 32, the pinion drive 
gear 33 and the large ring gear 35 and the dead space 
is formed on an outer side in a diameter direction within 

45 a range of a length in the axial direction of the gear train. 
Hence, the dead space can effectively be utilized by 
arranging the output bus bars 67U, 67V and 67V and 
the terminals 83U, 83V and 83 W in the dead space. 
[0060] Accordingly, operation of connecting the first 

so lead wires L^u, L^v and Lmw witn the terminals 68U, 
68V and 68W and operation of connecting the second 
lead wires L^u, Lev and Lq W with the terminals 83U. 
83V and 83 W, can be carried out on the same side and 
accordingly, the operation can be simplified. As a result, 

55 the integrating performance of the drive motor 25 and 
the generator-motor 16 can be promoted. Further, the 
first and the second lead wires L^u* Lmw* Lqu- Lqv 
and Lq W are taken out from the engine attaching face 
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and connected to the output bus bars 67U. 67V and 
67W and terminals 83 U, 83V and 83W in the dead 
space and accord ngly, the dead space of the drive 
motor and generator-motor containing chamber 10a 
can be reduced and the driving apparatus can be down- 
sized. Further, the first and the second lead wires L^, 
Lfyjy Lmw L-gu> Lgv an d Lqw are not taken out from the 
side of a rear cover 10b of the driving apparatus case 10 
and accordingly, the rear cover 1 0b is not projected and 
can be formed flatly. Accordingly, when the driving 
apparatus is mounted to a hybrid type vehicle, a side 
member of the hybrid type vehicle and the rear cover 
1 0b can be prevented from interfering with each other. 
[0061] Further, by generating a pulse width modu- 
lating signal by a base drive circuit for the drive motor, 
not illustrated, of the control apparatus 51 and inputting 
the pulse width modulating signal to respective transis- 
tors of respective circuits of the inverter 53 for the drive 
motor to thereby switch the respective transistors, direct 
current supplied from the battery via the smoothing con- 
denser 55 is converted into phase current as alternating 
current during a time period of flowing between emitters 
and collectors of the respective transistors and the 
phase current is oulputted from the respective output 
terminals 66U. 66V and 66W to the output bus bars 
67U, 67V and 67W. Therefore, by driving the drive 
motor 25, the drive wheel is rotated and the hybrid type 
vehicle can be run. 

[0062] Further, by generating a pulse width modu- 
lating signal by a base drive circuit for the generator- 
motor, not illustrated, of the control apparatus 51 and 
inputting the pulsed width modulating signal to respec- 
tive transistors of respective bridge circuits of the 
inverter 54 for the generator-motor, phase current gen- 
erated by the generator-motor 16 is inputted to the 
respective input terminals 81 U, 81V and 81 W via the 
input bus bars 82U, 82V and 82W and is converted into 
direct current during a time period of flowing between 
emitters and collectors. 

[0063] Meanwhile, the top wall 49 is inclined such 
that the top wall 49 is higher on the side of the drive 
motor 25 of the drive motor and generator-motor con- 
taining chamber 1 0a and is lower on the side of the gen- 
erator-motor 16, that is, a front side (right side in Fig. 1) 
in the progressing direction of the hybrid type vehicle is 
on the lower side and the inverter 53 for the drive motor 
is installed to arrange above the drive motor 25 and the 
inverter 54 for the generator-motor is installed to 
arrange above the generator-motor 16, respectively. 
Further, the respective transistors of the respective 
bridge circuits of the inverter 53 for the drive motor and 
the drive motor 25 are connected by the output bus bars 
67U, 67V and 67W and the respective transistors of the 
respective bridge circuits of the inverter 54 for the gen- 
erator-motor and the generator-motor 16 are connected 
by the input bus bars 82U, 82V and 82W, respectively. 
Accordingly, the output bus bars 67U, 67V and 67W and 
the input bus bars 82U, 82V and 82W can be shortened 



and therefore, wirings can be simplified, the cost of the 
driving apparatus can be reduced and power consump- 
tion can be reduced. Further, the driving apparatus can 
be made light-weighted. 

5 [0064] Meanwhile, as mentioned above, the 
inverter 53 for the drive motor and the inverter 54 for the 
generator-motor are installed to arrange to be contigu- 
ous to each other. Further, the inverter 53 for the drive 
motor and the inverter 54 for the generator-motor are 

10 attached to the driving apparatus case 1 0 at positions in 
which a sum of lengths of the first and the second lead 
wires L^u, I-mw* Lgu. Lqv and Lq W when the first 
lead wires Lmu> Urv and Lmw are connected with the 
inverter 53 for the drive motor and the second lead 

75 wires Lq U> Lq V and Lq W are connected with the inverter 
54 for the generator-motor, becomes shorter than a sum 
of lengths of the first and the second lead wires Lmu, 
Lmu I_mw Lgu. Usv and Lq W when the first lead wires 
L-MU' L-mv and L^w are connected with the inverter 54 

20 for the generator-motor and the second lead wires Lgu, 
Lqv and Lq W are connected with the inverter 53 for the 
drive motor (hereinafter, referred to as lead wire length 
shortening portions"). 

[0065] In this case, the lengths of the first lead wires 
25 Lmu, Lmv and Lmw are distances from a take-out portion 
25a where the first lead wires Lmw Uav and L^ w are 
taken out from a coil end of the stator coil 39 of the sta- 
tor 38 to the terminals 68U, 68V and 68W and the 
lengths of the second lead wires Lqu> Lqv and Lq W are 
30 distances from a take-out portion 1 6a where the second 
lead wires Lgu, Lqv and Lq W are taken out at a coil end 
of the stator coil of the stator 22 to the terminals 83 U, 
83V and 83W. 

[0066] In this way, the inverter 53 for the drive motor 

as and the inverter 54 for the generator-motor are arranged 
at the lead wire length shortening positions and accord- 
ingly, wirings can be simplified by that amount, the cost 
of the driving apparatus can be reduced and the power 
consumption can be reduced. Further, the driving appa- 

40 ratus can be made light-weighted. 

[0067] Further, the driving apparatus case 10 and 
the inverter case 46 are formed by a metal and consti- 
tute a cabinet member which is eJectromagnetically 
shielded. Accordingly, in accordance with operating the 

45 inverter 53 for the drive motor and the inverter 54 for the 
generator-motor, even when an electromagnetic wave is 
generated at inside of the cabinet member, the electro- 
magnetic wave can be prevented from leaking to out- 
side of the driving apparatus case 10. Further, the first 

so and the second lead wires Lmu- Lmv Lmw> Lqu. Lqv and 
Lqw all comprise electromagnetically shielded lines and 
accordingly, even when phase current flows in the first 
and the second lead wires Lmu, Lmu Lmw Lqu, Lqv and 
Lqw the electromagnetic wave can be prevented from 

55 generating. As a result, there can be prevented electro- 
magnetic wave hazard such as erroneous operation or 
the like from causing by effecting influence by electro- 
magnetic wave on an engine control apparatus, an 
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automatic transmission control apparatus, auxiliary 
machines and so on, not illustrated. 
[0068] Further, the drive motor 25 and the genera- 
tor-motor 16 are contained in the drive motor and gen- 
erator-motor containing chamber 10a and the inverter 
53 for the drive motor and the inverter 54 for the gener- 
ator-motor are installed to arrange at the lead wire 
length shortening portions and accordingly, the first and 
the second lead wires L^, L^y Lmw* Lgu* Lgv and 
Lq W are not exposed to outside of the driving apparatus 
case 10. Therefore, even when the electromagnetic 
wave is slightly generated in accordance with flowing 
phase current to the first and the second lead wires 
Uau» Uav» L-mw Lqu> Lqv an d Lgw tne electromagnetic 
wave can be prevented from leaking to outside of the 
driving apparatus case 10. 

[0069] Further, although according to the embodi- 
ment, the first inverter is the inverter 53 for the drive 
motor and the second inverter is the inverter 54 for the 
generator-motor, the first inverter may be constituted by 
an inverter for the generator-motor and the second 
inverter can be constituted by an inverter for the drive 
motor. 

[0070] Further, since the top wall 49 is inclined, the 
inverter case 46 is also inclined in correspondence with 
the top wall 49. Therefore, when the driving apparatus is 
installed to arrange such that the generator-motor 16 is 
disposed on the front side (right side in Fig. 1) and the 
drive motor 25 is disposed on the rear side (left side of 
Fig. 1) in conformity with an inclination of an engine 
hood (bonnet) of the hybrid type vehicle, containment of 
the driving apparatus can be carried out excellently. As 
a result, the driving apparatus can be downsized. 
[0071] Further, the inverter apparatus 50 can also 
be inclined in correspondence with the top wall 49 and 
accordingly, the gravitational center of the driving appa- 
ratus can be lowered. Accordingly, the driving apparatus 
can be stabilized. Further, the inverter apparatus 50 and 
the output shaft 12 can be made adjacent to each other 
and accordingly, the moment of inertia operating while 
centering on the output shaft 12 can be reduced. As a 
result the vibration isolating performance of the driving 
apparatus can be promoted. 

[0072] Further, according to the medium flow path 
56, a front side thereof in the progressing direction of 
the hybrid type vehicle is lower and a rear side thereof 
(left side in Fig. 1) is higher and accordingly, when cool- 
ing water is set to flow from the front side in the pro- 
gressing direction of the hybrid type vehicle (right side in 
Fig. 1) toward the rear side (left side in Fig. 1), air stored 
at inside of the medium flow path 56 can be delivered to 
the rear side along with flow of the cooling water. 
Accordingly, air bleeding at inside of the medium flow 
path 56 can easily be carried out only by forming an air 
bleeding hole at the rear end (left end in. Fig. 1) of the 
medium flow path 56. Further, there is no need of 
installing to arrange other air bleeding structure. 
[0073] Next, an explanation is given of a second 



embodiment of the invention. Further, portions having 
structures the same as those in the first embodiment 
are attached with the same notations and an explana- 
tion thereof will be omitted. 

5 [0074] Fig. 7 is a sectional view of a driving appara- 
tus according to the second embodiment of the inven- 
tion and Fig. 8 is plane view of an inverter apparatus 
according to, the second embodiment of the invention. 
[0075] In this case, both ends of the stator 22 of the 

10 generator-motor 16 is fixed to the driving apparatus 
case 10 by shrink fitting and no space is formed 
between the outer peripheral face 22a of the stator 22 
and the driving apparatus case 10. Similarly both ends 
of the stator 38 of the drive motor 25 is fixed to the driv- 

75 ing apparatus case 10 also by shrink fitting and no 
space is formed between the outer peripheral face 38a 
of the stator 38 and the driving apparatus case 10. 
[0076] Further, a bottomed recess portion 111 for 
containing the smoothing condenser 55 is formed to 

20 project an end portion thereof to the side of the genera- 
tor-motor 16 substantially at a central portion of an 
upper end portion 110 of the driving apparatus case 10. 
A portion of the smoothing condenser 55 is disposed on 
inner sides of common tangential lines of the drive 

25 motor 25 and the generator-motor 1 6. Further, an upper 
face of the upper end portion 110 is formed with a 
g-oove contiguous to the recess portion 1 1 1 and by cov- 
ering the groove by covers 161 and 162, medium flow 
paths 156 and 157 are formed. The covers 161 and 162 

30 are formed by a metal having excellent heat conductiv- 
ity. Further, a heat sink for radiating heat which hermet- 
ically closes the opening portion of the driving 
apparatus case 10 is constituted by the upper end por- 
tion 110 and the covers 161 and 162 and a portion of 

3s the partition wall arranged between the driving appara- 
tus case 10 and the inverter case 46 as the control 
apparatus case is constituted by the heat sink. 
[0077] Accordingly, not only the inverter apparatus 
50 can be cooled by cooling water, not illustrated, ftow- 

40 ing in the medium flow paths 156 and 157 but also the 
generator-motor 16 and the drive motor 25 can be 
cooled via the driving apparatus case 10. Further, 
although according to the embodiment the medium 
flow paths 156 and 157 are connected by a communi- 

45 eating flow path, not illustrated and the same cooling 
water flows, the respective medium flow paths can be 
formed independently from each other and the cooling 
water can be flowed separately from each other. 
[0078] Next, an explanation is given of a third 

so embodiment according to the invention. Further, por- 
tions having structures the same as those in the first 
embodiment are attached with the same notations and 
an explanation thereof will be omitted. 
[0079] Fig. 9 is a sectional view of the driving appa- 

55 ratus according to a third embodiment of the invention 
and Fig. 10 is a plane view of an inverter apparatus 
according to the third embodiment of the invention. 
[0080] In this case, the upper face of the driving 
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apparatus case 10 is formed with a bottomed recess 
portion 21 1 for containing the smoothing condenser 55 
at the front end portion (right end portion in Fig. 7) to 
project an end portion thereof to the side of the genera- 
tor-motor 16. A portion of the smoothing condenser 55 
is disposed on inner sides of common tangential lines of 
the drive motor 25 and the generator-motor 16. Further, 
an opening 248 is formed from a central portion of the 
upper face of the driving apparatus case 10 to the rear 
end portion (left end portion in Fig. 7) and a heat sink 
247 for radiating heat is attached to cover the opening 
248. The heat sink 247 comprises a mecfium flow path 
block 249 in a flat plate shape and a cover 261 and her- 
metically closes the driving apparatus case 10 and a 
portion of the partition wall arranged to install between 
the driving apparatus case 10 and the inverter case 46 
as the control apparatus case is constituted by the front 
end portion formed with the recess portion 21 1 and the 
heat sink 247. Further, a groove is formed in the 
medium flow path block 249 and by covering the groove 
by the cover 261, the mecfium flew path 256 is formed. 
The cover 261 is formed by a metal having excellent 
heat conductivity. 

[0081] Next, an explanation is given of a fourth 
embodiment according to the invention. Further, por- 
tions having structures the same as those in the first 
embodiment are attached with the same notations and 
an explanation thereof will be omitted. 
[0082] Fig. 1 1 is a sectional view of a driving appa- 
ratus according to a fourth embodiment of the invention 
and Fig. 12 is a plane view of an inverter apparatus 
according to the fourth embodiment of the invention. 
[0083] In this case, both ends of the stator 22 of the 
generator-motor 16 are fixed to the driving apparatus 
case 10 by shrink fitting and no space is formed 
between the outer peripheral face 22a of the stator 22 
and the driving apparatus case 10. Similarly, both ends 
of the stator 38 of the drive motor 25 are fixed to the 
driving apparatus case 10 also by shrink fitting and no 
space is formed between the outer peripheral face 38a 
of the stator 38 and the driving apparatus case 1 0. 
[0084] Further, there is formed a bottomed recess 
portion 31 1 for containing the smoothing condenser 55 
at the rear end portion (left end portion in Fig. 9) of the 
upper end portion 110 of the driving apparatus case 10 
to project an end portion thereof. Further, a groove is 
formed at the upper face of the upper end portion 110 
and by covering the groove by the cover 61, the medium 
flow path 56 is formed. The cover 61 is formed by a 
metal having excellent heat conductivity. Further, a heat 
sink for radiating heat which hermetically closes the 
opening portion of the driving apparatus case 1 0 is con- 
stituted by the upper end portion 110 and the cover 61 
and a portion of the partition wall installed to arrange 
between the driving apparatus case 10 and the inverter 
case 46 as the control apparatus case, is constituted by 
the heat sink. 

[0085] Next, an explanation is given of a fifth 



embodiment according to the invention. Further, por- 
tions having structures the same as those in the first 
embodiment are attached with the same notations and 
an explanation thereof will be omitted. 

5 [0086] Fig. 13 is a sectional view of a driving appa- 
ratus according to the fifth embodiment of the invention 
and Fig. 14 is a plane view of an inverter apparatus 
according to the fifth embodiment of the invention. 
[0087] In this case, a bottomed recess portion 411 

10 for containing the control apparatus 51 is formed at the 
front end portion (right end portion in Fig. 11)of the driv- 
ing apparatus case 10. Further, a groove is formed from 
a central portion of the top wall 49 of the driving appara- 
tus case 10 to the rear end portion (left end portion in 

15 Rg. 11) and by covering the groove by the cover 61, the 
medium flow path 56 is formed. The cover 61 is formed 
by a metal having excellent heat cxmductrvity. Further, a 
heat sink for radiating heat is constituted by the top wall 
49 and the cover 61 and a portion of the partition wall 

20 installed to arrange between the driving apparatus case 
10 and the inverter case 46 as the control apparatus 
case is constituted by the heat sink. Further, the control 
boards 57a and 57b of the control apparatus 51 are 
installed to arrange substantially vertically at inside of 

25 the recess portion 411. 

[0088] Further, a main wiring board 462 is installed 
to arrange above the inverter 53 for the drive motor as 
the first inverter and the inverter 54 for the generator- 
motor as the second inverter spaced apart therefrom by 

30 a predetermined interval. The main wiring board 462 is 
constituted by a common wiring board portion 463 
extended in the vertical direction for connecting the 
smoothing condenser 55 with a battery, not illustrated, 
via the terminals 71 and 72, a wiring board portion 464 

35 for motor disposed above the inverter 53 for the drive 
motor for connecting the wiring board portion 463 with 
the inverter 53 for the drive motor and a wiring board 
portion 465 for generator disposed above the inverter 
54 for the generator-motor for connecting the wiring 

40 board portion 463 with the inverter 54 for the generator- 
motor. The smoothing condenser 55 is attached to the 
wiring board portion 463 above the wiring board por- 
tions 464 and 465. 

[0089] Next, an explanation is given of a sixth 
45 embodiment according to the invention. Further, por- 
tions having structures the same as those in the first 
embodiment are attached with the same notations and 
an explanation thereof will be omitted. 
[0090] Fig. 15 is a sectional view of a driving appa- 
50 ratus according to the sixth embodiment of the invention 
and Rg. 16 is a plane view of an inverter apparatus 
according to the sixth embodiment of the invention. 
[0091] In this case, a bottomed recess portion 511 
for containing the control apparatus 51 is formed at the 
55 rear end portion (left end portion in Fig. 13) of the driv- 
ing apparatus case 1 0. Further, a groove is formed from 
a central portion of the upper end portion 110 of the 
driving apparatus case 10 to the front end portion (right 
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end portion in Fig. 1 3) and by covering the groove by the 
cover 61 , the medium flow path 56 is famed. The cover 
61 is formed by a metal having an excellent heat con- 
ductivity. Further, a heat sink tor radiating heat which 
hermetically closes the opening portion of the driving 5 
apparatus case 10 is constituted by the upper end por- 
tion 110 and the cover 61 and the portion of the partition 
wall installed to arrange between the driving apparatus 
case 10 at the inverter case 46 as the control apparatus 
case is constituted by the heat sink Further, the control w 
boards 57a and 57b of the control apparatus 51 are 
installed to arrange to be inclined at inside of the recess 
portion 51. 

[0092] Further, the wiring board 462 is installed to 
arrange above the inverter 53 for the drive motor as the is 
first inverter and the inverter 54 for the generator-motor 
as the second inverter spaced apart therefrom by a pre- 
determined interval. The main wiring board 462 is con- 
stituted by the common wiring board portion 463 
extended in the vertical direction for connecting the 20 
smoothing condenser 55 and a battery, not illustrated 
via the terminals 71 and 72, the wiring board portion 
464 for motor disposed above the inverter 53 for the 
drive motor for connecting the wiring board portion 463 
with the inverter 53 for the drive motor and the wiring 25 
board portion 465 for generator disposed above the 
inverter 54 for the generator-motor for connecting the 
wiring board portion 463 with the inverter 54 for the gen- 
erator-motor. The respective smoothing condensers 55 
are attached to the wiring board portion 463 above the 30 
wiring board portions 464 and 465. 
[0093] As has been explained in details, according 
to the invention, a driving apparatus includes a genera- 
tor-motor installed to arrange on a first axis line, a drive 
motor installed to arrange on a second axis line in par- 35 
allel with the first axis line, a driving apparatus case con- 
taining the generator-motor and the drive motor, an 
inverter for the generator-motor and the drive motor and 
a smoothing condenser for smoothing power source 
voltage of the inverter. 40 
[0094] Further, the inverter is attached to the driving 
apparatus case to dispose in diameter directions of the 
generator-motor and the drive motor and the smoothing 
condenser is attached to inside of the driving apparatus 
case to project an end portion thereof. 45 
[0095] In this case, the inverter can be integrated to 
the driving apparatus case as a sub assembly and 
therefore, not only steps of integrating the inverter can 
be respectively made independent but also operation of 
the inverter can be confined before being integrated to so 
the driving apparatus case. 

[0096] Further, there is no need of respectively sep- 
arately connecting the inverter for the drive motor to the 
drive motor and the inverter for the generator-motor to 
the generator-motor and accordingly, the driving appa- 55 
ratus can be downsized. 

[0097] Further, a heat sink is arranged at an upper 
end portion of the driving apparatus case and therefore, 



the driving apparatus case can be cooled. Therefore, oil 
flowing at inside of the driving apparatus case can be 
cooled and therefore, an oil cooler is dispensed with. 
[0098] Further, the inverter is arranged to dispose 
in diameter directions of the generator-motor and the 
drive motor and accordingly, output bus bars and input 
bus bars can be shortened. Therefore, wirings can be 
simplified, the cost of the driving apparatus can be 
reduced and power consumption can be reduced. Fur- 
ther, the driving apparatus can be made light-weighted. 
[0099] Still other driving apparatus according to the 
invention includes a generator-motor, a drive motor, a 
driving apparatus case for containing the generator- 
motor and the drive motor, a first inverter for operating 
one of the generator-motor and the drive motor, a sec- 
ond inverter for operating other of the generator-motor 
and the drive motor, a first lead wire for connecting the 
one of the generator-motor and the drive motor to the 
first inverter and a second lead wire for connecting the 
other of the generator-motor and the drive motor to the 
second inverter. 

[0100] Further, the first and the second inverters 
are attached to the driving apparatus case at positions 
in which a sum of lengths of the first and the second 
lead wires when the first lead wire and the first inverter 
are connected to each other and the second lead wire 
and the second inverter are connected to each other, is 
shorter than a sum of the lengths of the first and the 
second lead wires when the first lead wire and the sec- 
ond inverter are connected to each other and the sec- 
ond lead wire and the first inverter are connected to 
each other. 

[0101] In this case, the first and the second invert- 
ers are placed at the lead wire length shortening posi- 
tions and accordingly, wirings can be simplified by that 
amount, the cost of the drive apparatus can be reduced 
and the power consumption can be reduced. Further, 
the driving apparatus can be made light-weighted. 
[0102] Further, the generator-motor and the drive 
motor are contained at inside of the driving apparatus 
case and accordingly, the first and the second lead wire 
are not exposed to outside of the driving apparatus 
case. 

[0103] Accordingly, even when electromagnetic 
wave is generated in accordance with flowing phase 
current to the first and the second lead wires, the elec- 
tromagnetic wave can be prevented from leaking to out- 
side of the driving apparatus case. As a result, 
electromagnetic wave hazard such as erroneous opera- 
tion or the like can be prevented from causing by effect- 
ing influence by the electromagnetic wave on an engine 
control apparatus, an automatic transmission control 
apparatus, auxiliary machines and so on. 
[0104] The first and the second inverters are 
attached to the driving apparatus case and accordingly, 
the inverter apparatus can be integrated to the driving 
apparatus case as a sub assembly. Accordingly, not 
only steps of integrating the inverter apparatus can be 
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made independent but also operation of the inverter 
apparatus can be confirmed before being integrated to 
the driving apparatus case. 

[01 05] Further, the partition wall for partitioning the 
inverter apparatus and inside of the driving apparatus 
case is formed by a portion of the driving apparatus 
case and accordingly, there is no need of using a spe- 
cial wall member. Accorcfingly, the driving apparatus can 
be made light-weighed. 

[0106] Still other driving apparatus of the invention 
includes a generator-motor, a drive motor, a driving 
apparatus case for containing the generator-motor and 
the drive motor, a first inverter for operating one of the 
generator-motor and the drive motor, a second inverter 
for operating other of the generator-motor and the drive 
motor, a first lead wire for connecting the one of the gen- 
erator-motor and the drive motor to the first inverter and 
a second lead wire for connecting the other of the gen- 
erator-motor and the drive motor to the second inverter. 
[01 07] Further, each of the first and the second lead 
wires is taken out from one end side in an axial direction 
of each of the generator-motor and the drive motor. 
[01 08] In this case, operation of connecting the first 
and the second lead wires can be carried out on the 
same side and therefore, the operation can be simpli- 
fied. Accordingly, integrating performance of the drive 
motor and the generator-motor can be promoted. 
[0109] Still other driving apparatus of according to 
the invention further includes a gear train at inside of the 
driving apparatus case for transmitting power of the 
drive motor to a differential apparatus, wherein at least 
one of the first and the second lead wires is taken out 
from at least one of the drive motor and the generator- 
motor on an outer side in a diameter direction of the 
gear train within a range of a length in an axial direction 
thereof. 

[0110] In this case, an outer diameter of a predeter- 
mined gear in the gear train is extremely smaller than an 
outer diameter of the drive motor and accordingly, there 
can be utilized a dead space formed at inside of the 
driving apparatus case by a difference between the 
outer diameter of the gear and the outer diameter of the 
drive motor. Accordingly, the dead space can effectively 
be utilized by taking out at least one of the first and the 
second lead wires from at least one of the drive motor 
and the generator-motor in the dead spaca As a result 
the driving apparatus can be downsized. Further, the 
first and the second lead wires are not taken out from a 
side of a rear cover of the driving apparatus case and 
accordingly, the rear cover is not projected and can be 
formed flatly. Therefore, when the driving apparatus is 
mounted to a hybrid type vehicle, a side member of the 
hybrid type vehicle and the rear cover can be prevented 
from interfering with each other. 
[011 1 ] Still other driving apparatus according to the 
invention includes a generator-motor, a drive motor, a 
driving apparatus case for containing the generator- 
motor and the drive motor, a first inverter for operating 



one of the generator-motor and the drive motor and a 
second inverter for operating other of the generator- 
motor and the drive motor. 

[0112] Further, the first and the second inverters 
5 are installed to arrange on an upper side of the driving 
apparatus case to be inclined with a front side thereof in 
a progressing direction of a vehicle to be on a lower 
side. 

[0113] In this case, when the driving apparatus is 

io installed to arrange such that the generator-motor is cfis- 
posed on the front side and the drive motor is disposed 
at the rear side in conformity with an inclination of an 
engine hood of the hybrid type vehicle, containment of 
the driving apparatus can be carried out excellently. As 

75 a result, the driving apparatus can be downsized. 
[0114] Further, the inverter apparatus can also be 
inclined and accordingly, the gravitational center of the 
driving apparatus can be lowered. Therefore, the driving 
apparatus can be stabilized. Further, the inverter appa- 

20 ratus and the output shaft of the engine can be made 
adjacent to each other and accordingly, the moment of 
inertia operating while centering on the output shaft can 
be reduced. As a result, the vibration isolating perform- 
ance of the driving apparatus can be promoted. 

25 [0115] Further, according to the medium flow path 
formed at the partition wall for partitioning the inverter 
apparatus from inside of the driving apparatus case, a 
front side thereof in the progressing direction of the 
hybrid type vehicle is low and a rear side thereof is high 

30 and accorcfingly, when the medium is set to flow from 
the front side in the progressing direction of the hybrid 
type vehicle toward the rear side, air stored at inside of 
the medium flow path can be delivered to the rear side 
along with flow of the medium. Accorcfingly, air bleeding 

35 at inside of the medium flow path can easily be carried 
out only by forming an air bleeding hole at the rear end 
of the medium flow path. Further, there is no need of 
installing to arrange other air bleeding structure. 
[01 1 6] Still other driving apparatus according to the 

40 invention includes a generator-motor, a drive motor, a 
driving apparatus case for containing the generator- 
motor and the drive motor, a first inverter for operating 
one of the generator-motor and the drive motor and a 
second inverter for operating other of the generator- 

45 motor and the drive motor. 

[Q1 1 7] Further, a partition wall for attaching the first 
and the second inverters is installed to arrange at the 
driving apparatus case and a heat sink is formed at the 
partition wall. 

so [0118] In this case, not only the inverter apparatus 
and the control apparatus can be cooled directly and 
sufficiently but also the driving apparatus case is cooled 
and the drive motor and the generator-motor can be 
cooled by cooling oil, not illustrated, flowing at inside of 

55 the driving apparatus case. Therefore, the first and the 
second inverters can be cooled by the medium flowing 
in the common medium flow path and accordingly, the 
medium flow path can be simplified and the driving 
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apparatus can be downsized. Further, by cooling the 
driving apparatus case, the oD can be cooled and 
accordingly, an air cooler is dispensed with and the oil 
path can be simplified. 

[01 1 9] Further, according to still other driving appa- 
ratus of the invention, the partition wall is formed on one 
plane. 

[0120] In this case, the partition wall is commonly 
used by the first and the second inverters and accord- 
ingly, the driving apparatus can be downsized. 
[0121] Further, according to still other driving appa- 
ratus of the invention, the generator-motor is installed to 
arrange on a first axis line and the drive motor is 
installed to arrange on a second axis line in parallel with 
the first axis line. 

[0122] In this case, the generator-motor and the 
drive motor are installed to arrange on the axis lines in 
parallel with each other and accordingly, a speed reduc- 
tion ratio between the first axis line and the second axis 
line can freely be set Therefore, the degree of freedom 
of design of a torque transmitting mechanism can be 
promoted. As a result the drive motor and the genera- 
tor-motor can be driven under the best concfition. 
[01 23] Further, according to still other driving appa- 
ratus of the invention, the first and the second inverters 
are extended along a plane in parallel with respective 
tangential lines of the generator-motor and the drive 
motor. 

[0124] In this case, a dimension in the axial direc- 
tion of the driving apparatus can be reduced and 
accordingly, there can be promoted mountabilrty of the 
driving apparatus in respect of a hybrid type vehicle in 
which a dimension in the width direction is restricted, 
particularly, a hybrid type vehicle of FF type. 
[0125] The entire disclosure of Japanese Patent 
Application Na 11-295658 filed on October 18, 1999, 
including specification, claims and drawings, is incorpo- 
rated herein by reference. 

[0126] While the invention has been described with 
reference to preferred embodiments, the foregoing 
embodiments are merely illustrative of the invention and 
should not be construed as limiting the invention. Vari- 
ous modifications and applications may be adopted by 
those skilled in the art without departing from the true 
spirit and scope of the invention as defined by the 
appended claims. 

Claims 

1. A driving apparatus characterized in comprising a 
generator-motor installed to arrange on a first axis 
line, a drive motor installed to arrange on a second 
axis line in parallel with the first axis line, a driving 
apparatus case containing the generator-motor and 
the drive motor, an inverter for the generator-motor 
and the drive motor and a smoothing condenser for 
smoothing power source voltage of the inverter, 
wherein the inverter is attached to the driving appa- 



ratus case to dispose in diameter directions of the 
generator-motor and the drive motor and the 
smoothing condenser is attached to inside of the 
driving apparatus case to project an end portion 
5 thereof. 

2. The driving apparatus according to Claim 1, 
wherein the inverter comprises an inverter unit for 
the generator-motor and an inverter unit for the 

10 drive motor formed separately from each other and 
proximately respectively to the generator-motor and 
the drive motor. 

3. The driving apparatus according to Claim 1 or 2, 
is wherein a portion of the smoothing condenser is 

disposed on inner sides of common tangential lines 
of the generator-motor and the drive motor. 

4. The driving apparatus according to Claim 1, 
20 wherein a partition wall for attaching the inverter is 

arranged to the driving apparatus case and the 
smoothing condenser is attached to project the end 
portion from the partition wall to a side of the gener- 
ator-motor. 

25 

5. The driving apparatus according to Claim 4, 
wherein the partition wall is formed with a bottomed 
recess portion projected to the side of the genera- 
tor-motor and the smoothing condenser is con- 
da tained in the recess portion. 

6. A driving apparatus characterized in comprising a 
generator-motor installed to arrange on a first axis 
line, a drive motor installed to arrange on a second 

35 axis line in parallel with the first axis line, a driving 
apparatus case containing the generator-motor and 
the drive motor, an inverter for the generator-motor 
and an inverter for the drive motor, wherein the 
inverter for the generator-motor and the inverter for 

40 the drive motor are attached to the driving appara- 
tus case to dispose in diameter directions of the 
generator-motor and the drive motor and contigu- 
ously to each other. 

45 7. A driving apparatus characterized in comprising a 
generator-motor, a drive motor, a driving apparatus 
case for containing the generator-motor and the 
drive motor, a first inverter for operating one of the 
generator-motor and the drive motor, a second 

so inverter for operating other of the generator-motor 
and the drive motor, a first lead wire for connecting 
the one of the generator-motor and the drive motor 
to the first inverter and a second lead wire for con- 
necting the other of the generator-motor and the 

55 drive motor to the second inverter, wherein the first 
and the second inverters are attached to the driving 
apparatus case at positions in which a sum of 
lengths of the first and the second lead wires when 
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the first lead wire and the first inverter are con- 
nected to each other and the second lead wire and 
the second inverter are connected to each other, is 
shorter than a sum of the lengths of the firs* and the 
second lead wires when the first lead wire and the 
second inverter are connected to each other and 
the second lead wire and the first inverter are con- 
nected to each other. 

8. A driving apparatus characterized in comprising a 
generator-motor, a drive motor, a driving apparatus 
case for containing the generator-motor and the 
drive motor, a first inverter for operating one of the 
generator-motor and the drive motor, a second 
inverter for operating other of the generator-motor 
and the drive motor, a f irst lead wire for connecting 
one of the generator-motor and the drive motor to 
the first inverter and a second lead wire for connect- 
ing other of the generator-motor and the drive 
motor to the second inverter, wherein each of the 
first and the second lead wires is taken out from 
one end side in an axial direction of each of the 
generator-motor and the drive motor. 

9. The driving apparatus according to Claim 8, further 
comprising a gear train at inside of the driving 
apparatus case for transmitting power of the drive 
motor to a differential apparatus, wherein at least 
one of the first and the second lead wires is taken 
out from at least one of the drive motor and the gen- 
erator-motor on an outer side in a diameter direc- 
tion of the gear train within a range of a length in an 
axial direction thereof. 

10. A driving apparatus characterized in comprising a 
generator-motor, a drive motor, a driving apparatus 
case for containing the generator-motor and the 
drive motor, a first inverter for operating one of the 
generator-motor and the drive motor and a second 
inverter for operating other of the generator-motor 
and the drive motor, wherein the first and the sec- 
ond inverters are installed to arrange on an upper 
side of the driving apparatus case to be inclined 
with a front side thereof in a progressing direction of 
a vehicle to be on a lower side. 

11. A driving apparatus characterized in comprising a 
generator-motor, a drive motor, a driving apparatus 
case for containing the generator-motor and the 
drive motor, a first inverter for operating one of the 
generator-motor and the drive motor and a second 
inverter for operating other of the generator-motor 
and the drive motor, wherein a partition wall for 
attaching the first and the second inverters is 
installed to arrange at the driving apparatus case 
and a heat sink is formed at the partition wall. 

12. The driving apparatus according to Claim 11, 



wherein the partition wall is formed on one plane. 

13. The driving apparatus according to any one of 
Claims 7 through 12, wherein the generator-motor 

5 is installed to arrange on a first axis line and the 
drive motor is installed to arrange on a second axis 
line in parallel with the first axis line. 

14. The driving apparatus according to any one of 
w Claims 7 through 13, wherein the first and the sec- 
ond inverters are extended along a plane in parallel 
with respective tangential lines of the generator- 
motor and the drive motor. 

is 15. The driving apparatus according to any one of 
Claims 7 through 14, wherein the first and the sec- 
ond inverters are respectively an inverter for the 
generator-motor and an inverter for the drive motor. 

20 16. The driving apparatus according to any one of 
Claims 7 through 14, wherein the first and the sec- 
ond inverters are respectively an inverter for the 
drive motor and an inverter for the generator-motor. 
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